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Abstract
Rationale: Several mutational variants of SARS-CoV-2 have 
been identified in the past months with increasing preva-
lence worldwide. Some variants, such as B.1.1.7, are of high 
relevance due to increased transmissibility, facilitating virus 
spread and calling for stricter containment measures. Objec-
tives: The aim of this study was to examine proportion and 
dynamic of B.1.1.7 in SARS-CoV-2-positive samples in a large 
city in the west of Germany. Methods: Consecutive SARS-
CoV-2-positive samples from a local outpatient clinic, ob-
tained over a period of 4 weeks (mid-January to mid-Febru-
ary 2021), were examined for the presence of the variant 
B.1.1.7. The size of B.1.1.7 infection clusters was compared 
with non-B.1.1.7 clusters. The transmissibility of SARS-CoV-2 
variant B.1.1.7 was described based on corresponding cases 
of an infection cluster in a local child daycare centre. Results: 
Among 226 SARS-CoV-2-positive cases, B.1.1.7 was detected 
in 74 subjects (33%). The 7-day moving mean of the B.1.1.7 
proportion started at 20% and reached 50% only 3 weeks 
later. B.1.1.7 clusters comprised 10.7 ± 12.1 persons per clus-

ter, while non-B.1.1.7 clusters were considerably smaller (5.1 
± 5.8). One specific B.1.1.7 infection cluster in a 40-children 
daycare centre started with one teacher leading to 11 infect-
ed children and 8 infections among teachers. The infection 
spread to 6 families and one other daycare centre, with a to-
tal 43 SARS-CoV-2-positive subjects. Conclusions: We found 
a rapid increase in the SARS-CoV-2 variant B.1.1.7 with larger 
infection clusters than non-B.1.1.7. These results suggested 
a rapid increase in the B.1.1.7 proportion and a renewed in-
crease in the total number of SARS-CoV-2 infections for the 
time following the analysed period. Considering the rapid 
emergence and spread of viral variants, close monitoring of 
mutation events is essential. Therefore, routine whole-ge-
nome sequencing appears to be useful in addition to search-
ing for known mutations. © 2022 The Author(s). 

Published by S. Karger AG, Basel

Background

The SARS-CoV-2 pandemic has kept the world in sus-
pense since early 2020 [1]. In the course of the pandemic, 
certain mutational variants of SARS-CoV-2 have been 
identified with increasing prevalence worldwide. In the 
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first months of 2021, most notably variants B.1.351 and 
B.1.1.7 were on the rise. The former was first detected in 
South Africa in October 2020 and later designated variant 
“Beta”, while the latter was first noticed in south England 
in September 2020 and designated “Alpha” when the 
World Health Organization suggested a nomenclature 
based on Greek letters to identify variants of concern and 
variants of interest [2]. Both variants are of high clinical 
relevance as they exhibit alterations of the receptor-bind-
ing domain in the spike glycoprotein which is believed to 
be associated with a higher transmissibility of the virus [3, 
4]. Consequently, a steady and increasingly rapid increase 
in the proportion of these viral mutations has been re-
corded towards the end of 2020 [5, 6]. In England, the 
percentage of B.1.1.7. had already increased to over 95% 
by the beginning of February 2021 [2].

The proportion of SARS-CoV-2 mutational variants 
in Germany was not known until the end of 2020, and the 
Robert-Koch Institute reported a first case from 24 De-
cember [7]. Until then, systematic mutational analyses to 
investigate their incidence had not been performed. In 
view of the higher transmissibility and the development 
of infection numbers in England, particularly the propor-
tion of B.1.1.7, a high number of unreported B.1.1.7 infec-
tions in Germany had to be assumed at the beginning of 
2021.

We therefore aimed to:
•	 systematically examine SARS-CoV-2-positive samples 

regarding the proportion of mutation variant B.1.1.7 
at a time when only few corresponding cases had been 
described,

•	 investigate the development of the proportion of vari-
ant B.1.1.7 over a period of 4 weeks,

•	 descriptively analyse local SARS-CoV-2 infection 
clusters regarding their size,

•	 and describe the transmissibility of SARS-CoV-2 vari-
ant B.1.1.7 based on corresponding cases of an infec-
tion cluster in a child daycare centre.

Methods

Subject Population
Consecutive SARS-CoV-2-positive samples, obtained in the 

outpatient clinic of Bethanien Hospital in Solingen over a period 
of 4 weeks (January 14 until February 11, 2021), were subjected to 
mutational analysis performed by Synlab laboratory in Leverku-
sen, Germany, to detect virus variant B.1.1.7. The local health au-
thority of Solingen traced transmission routes and identified infec-
tion clusters. Clusters were defined as the emergence of >2 cases in 
the same time and space context. These data were anonymized 
prior to descriptive analysis, comparing subjects in whom infec-

tion with variant B.1.1.7 was detected (“B.1.1.7”) against the group 
infected with non-B.1.1.7 virus variants (“non-B.1.1.7”). Infec-
tion-associated symptoms were documented at the time of virus 
sampling.

Mutation Analysis
The detection of variant B.1.1.7 was performed using a two-

step process involving two of several different alterations in the 
spike protein, using the VirSNiP SARS-CoV2 Spike N501Y and del 
H69/V70 assays (TibMolBiol, Berlin, Germany) [8]. An initial 
melting curve analysis examined the presence of the N501Y muta-
tion. This mutation has been described for the B.1.1.7 as well as the 
B1.351 variant. Based on the presence of N501Y, a second PCR, 
detecting the presence of the del H69/V70 mutation was per-
formed. The del H69/V70 mutation is known to be present in the 
SARS-CoV-2 strands B1.1.7 as well as in the variant DK min V, 
first described in Denmark. If the N501Y mutation was detected, 
followed by a detection of the deletion H69/V70, variant B.1.1.7 
was most likely present in the test material, and the samples were 
defined as such.

Data Analysis
Categorical data are presented as numbers and percentages 

while age is represented by median, first, and third quartiles. Age 
was tested for normal distribution using the Shapiro-Wilk test. 
Differences between groups were assessed using the Mann-Whit-
ney U test since normal distribution could not be assumed. Be-
tween-group differences regarding categorical data were assessed 
via a Fisher’s exact test. All statistical analyses were performed in 
an explorative manner without specifying a threshold for statistical 
significance.

Results

Over a period of 4 weeks, 275 confirmed SARS-CoV-2 
infections were documented. The mutation analysis of 
the corresponding samples was technically possible and 
led to definite results in 226 of these cases (82%), forming 
the analysis cohort. Their median age was 37 years (range 
2–90), and 129 subjects (57%) were female (Table 1). The 
B.1.1.7 variant was detected in 74 subjects (33%), and the 
non-B.1.1.7 group consisted of 152 subjects (67%). Both 
groups were of comparable age and gender distribution. 
The proportion of the B.1.1.7 variant increased over the 
course of 4 weeks. The 7-day moving mean started at 
about 20%, decreased during the next week, and then rap-
idly increased over another 7 days to about 50% (Fig. 1).

Within the B.1.1.7 group, fourteen clusters were found. 
These clusters included an additional 76 subjects, who 
were identified as contact persons and tested positive for 
SARS-CoV-2, without their samples having been subject-
ed to mutation analysis. This resulted in a total number 
of 150 SARS-CoV-2-positive subjects in all B.1.1.7 clus-
ters, with individual cluster sizes ranging between 2 and 
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Total B.1.1.7 Non-B.1.1.7 p value

n 226 74 (33) 152 (67) –
Female 129 (57) 45 (61) 84 (55) 0.427
Age 37 [21; 52] 38 [23; 52] 36 [21; 52] 0.770
No symptoms 85 (38) 33 (45) 52 (34) 0.864
Cough 74 (33) 22 (30) 52 (34) 0.464
Pyrexia 43 (19) 10 (14) 33 (22) 0.147
Dyspnoea 14 (6) 3 (4) 11 (7) 0.330
Ageusia 43 (19) 10 (14) 33 (22) 0.137
Anosmia 35 (15) 9 (12) 26 (17) 0.286
Diarrhoea 23 (10) 6 (8) 17 (11) 0.371
Headache 99 (44) 26 (35) 73 (48) 0.384
Sore throat 80 (35) 23 (31) 57 (38) 0.378
Myalgia 63 (28) 20 (27) 43 (28) 0.521
Hyperhidrosis 33 (15) 6 (8) 27 (18) 0.052
Rhinorrhoea 29 (13) 6 (8) 23 (15) 0.137
Ague 7 (3) 2 (3) 5 (3) 0.629
Sudden onset 44 (19) 10 (14) 34 (22) 0.087
Strong feeling of illness 17 (8) 4 (5) 13 (9) 0.303

Shown are median [quartile 1; quartile 3] and number of patients (within-group 
percentages).

Fig. 1. Proportion of variant B.1.1.7 among SARS-CoV-2-positive samples during a period of 4 weeks. The data 
include all subjects with a definite result from the mutational analysis (n = 226). The dashed line represents the 
7-day moving mean value.

Table 1. Anthropometric data and 
symptoms of the total group, subdivided 
into the B.1.1.7 and non-B.1.1.7 groups
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40 subjects, resulting in a mean of 10.7 persons per cluster 
(standard deviation 12.1). Four of the fourteen clusters 
(29%) consisted of ≥12 subjects.

Subjects of the non-B.1.1.7 group, along with 177 ad-
ditional contact persons also positive for SARS-CoV-2 
but without mutation analysis (329 in total), were distrib-
uted in 65 clusters with a mean size of 5.1 subjects per 
cluster (standard deviation 5.8). As compared to the 
B.1.1.7 group, significantly fewer clusters consisted of 
≥12 subjects (4/14, 29% vs. 5/65, 8%, p = 0.047).

In the total group, 39% of the subjects were without 
symptoms. The three most common symptoms were 
headache (44%), sore throat (35%), and cough (33%). 
Symptoms at the time of virus sampling did not signifi-
cantly differ between B.1.1.7 and non-B.1.1.7 groups (Ta-
ble 1).

B.1.1.7 Transmissibility within a Child Daycare 
Centre-Associated Cluster
The B.1.1.7 group included one cluster associated with a 

child daycare centre, which started with one member of 
their staff and resulted in 43 SARS-CoV-2-positive subjects 
in total (Fig. 2; online suppl. Fig. 1; for all online suppl. ma-

terial, see www.karger.com/doi/10.1159/000519968). The 
daycare centre consisted of four groups (A–D) with 12, 
15, 12, and 14 children, respectively. Furthermore, there 
were 7, 3, 4, and 5 teachers or trainees in groups A, B, C, 
and D, respectively. The index person, a teacher from 
group A, showed first symptoms on 29 January and test-
ed SARS-CoV-2-positive on 8 February, which led to a 
general order from the local health authority on the next 
day, requesting all daycare staff and children to be tested 
and quarantining all first-degree contact persons. Nev-
ertheless, the infection continued to spread, with the in-
dex person infecting at least 11 other subjects directly, 
including the 5 family members of the index person’s 
own household and 1 visitor at home. The latter trans-
mitted the infection to his own mother. Furthermore, the 
head of the daycare, 2 teachers from group A, and 2 oth-
ers from group D had become infected by the index per-
son.

Either via the index person or secondarily via other 
teachers in the respective groups or the head of the day-
care, a total of 11 children were infected (4, 2, 4, and 1 in 
groups A, B, C, and D, respectively), 3 of whom were 
symptomatic. In addition, four other teachers or trainees 

Fig. 2. Cumulative number of SARS-CoV-2-positive and symptom-positive individuals associated with a single 
infection event with the SARS-CoV-2 mutation B.1.1.7 which started in a daycare centre. The event starts with 
the onset of symptoms in the index person on Jan 29, 2021. The first 22 days are shown. The infection process 
was still developing after 22 days. Black line, cumulative number of people with a positive SARS-CoV-2 test; 
dashed line, cumulative number of people with symptoms.
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became infected so that there were 4/6, 0/3, 2/4, and 2/5 
SARS-CoV-2-positive teachers in addition to the index 
person in the respective groups. Overall, the virus was 
transmitted to 6 families and to one other daycare centre, 
with a total of 15 more infected subjects, all of whom were 
adults. Within the child daycare centre with the index 
case, the raw attack rate was 28% (20 individuals with 
confirmed SARS-CoV-2 infection out of 72 at risk, ex-
cluding the index case). The attack rate in the second 
child daycare centre was 8% (3 SARS-CoV-2-positive in-
dividuals out of 38 at risk).

Discussion

Our analysis showed that the proportion of SARS-
CoV-2 variant B.1.1.7 increased rapidly over the course of 
4 weeks starting mid-January and reaching approximately 
50% by mid-February. This confirms the assumption of a 
high number of unreported cases during that period and 
a considerably dynamic development. The Robert-Koch 
Institute retrospectively reported a detection rate for vari-
ant B.1.1.7 of 5.6% in the fourth calendar week of 2021 for 
Germany [9]. This rate increased to 22% in calendar week 
6 (8–14 February) [10]. Based on this development and 
the experience from England at that time with variant 
B.1.1.7 accounting for more than 95% of all SARS-CoV-
2-positive cases, a similar progression could be expected 
for Germany [2]. Indeed, beyond the time period which 
constituted the data basis for our study, there was a further 
rapid increase in the B.1.1.7 proportion, which reached a 
value of around 90% at the beginning of April and re-
mained stable on this level until the end of May [11]. The 
increasing proportion of the B.1.1.7 variant in the begin-
ning of 2021 raised concerns as there was growing evi-
dence for increased transmissibility, which is also sup-
ported by our observations, since the proportion of B.1.1.7 
clusters with many infected individuals (≥12) was signifi-
cantly higher in our data compared with the non-B.1.1.7 
group [12, 13]. The numbers for Germany, provided by 
the Robert-Koch Institute, indeed show a marked increase 
in reported weekly cases of SARS-CoV-2-positive when 
the B.1.1.7 proportion surpassed the 20% mark. Further-
more, several studies from England recently published 
supported concerns as they found increased disease sever-
ity and mortality with the B.1.1.7 variant in addition to 
higher transmissibility [12, 14–16]. These studies reached 
congruent results for the adjusted relative risk of death 
compared with non-B.1.1.7 infections, ranging from 1.59 
to 1.67. Similar to B.1.1.7 with its higher transmissibility 

displacing other variants, by now, it has given way to vari-
ant B.1.617.2 (Delta) in many countries worldwide [17]. 
The increase in its proportion in Germany, starting around 
the end of April, shows a development similar to what was 
seen with B.1.1.7 and has reached a value of almost 75% in 
the first week of July 2021 [11]. In parallel, the proportion 
of B.1.1.7 inversely decreased over a period of 4 weeks, 
reaching 21% by the beginning of July. Challen et al. [14] 
assumed that the resulting number of deaths would scale 
linearly with the proportion of people infected with the 
new variant. However, as our data does not suggest the 
spectrum and severity of initial symptoms to differ be-
tween B.1.1.7 and non-B.1.1.7 infections, symptoms may 
not provide evidence of infection with one variant or the 
other. In fact, looking at the development in Germany, the 
increase in B.1.1.7 did not lead to a rise of the proportion 
of deaths, and instead, this number was constantly de-
creasing from mid-January onwards until July 2021 [11].

Our example of an outbreak in a child daycare centre 
clearly shows how the course of infections with the B.1.1.7 
variant can develop, if the index person has ongoing so-
cial contacts after the onset of symptoms, even if only for 
a few days. The course of the pandemic in England has 
shown that the high number of SARS-CoV-2 infections, 
which reached their maximum at the end of 2020, could 
be significantly reduced by a stringent lockdown despite 
the increasing dominance of the B.1.1.7 variant. Howev-
er, independent of current political decisions, it seems es-
sential that in addition to the expansion and consistent 
use of testing, a self-reflective disease analysis is carried 
out to limit the spreading of SARS-CoV-2.

Limitations
The absolute incidence of SARS-CoV-2 as well as the 

relative incidence of variant B.1.1.7 could not be reliably 
determined based on our data since samples collected 
outside our test centre are not included in our analysis. 
This also constitutes a selection bias and impairs the gen-
eralization of our results. Furthermore, the identification 
of B.1.1.7 was based on the detection of N501Y and del 
H69/V70 mutations only as opposed to more accurate 
methods of variant identification, such as whole-genome 
sequencing. As we do not have complete information 
about potential infection spread within the families of all 
daycare children and teachers and assuming that symp-
tomless children in particular and their families were not 
completely tested, we are unable to reasonably calculate 
the attack rate for all related households. Lastly, due to 
limited data availability, we were unable to compare at-
tack rates of B.1.1.7 with non-B.1.1.7 variants.
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Conclusion

Our analysis shows a rapid increase in SARS-CoV-2 
variant B.1.1.7 with a higher proportion of large infection 
clusters than non-B.1.1.7 infections. This suggested a rap-
id increase in the proportion of B.1.1.7 and a renewed 
increase in the total number of SARS-CoV-2 infections 
for the time following the analysed period, which later 
could be confirmed by the actual development. Consider-
ing the high mutation frequency of the SARS-CoV-2 vi-
rus and the early and rapid spread of viral variants, close 
monitoring of mutation events is essential. For this pur-
pose, routine whole-genome sequencing appears to be 
useful in addition to searching for known mutations.
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